Abstract -Kmettcs for the a&non of the p-methoxybenzhydryl canon (AnPhCH+, 10) towards nonconjugated &enes 11 ~2C=C(CH3)-(CH&,-C(CH3)=CH P have been determmed in CH$lz at -30' to -7O'C Reactivity increases with increasing number o methylene groups separatmg the two double bonds For n = 4, reachvlty reaches the value for saturated alkyl substttuents, and nucleophdic assistance of the second double bond 1s never observed
The ad&non of electrophlles to alkenes represents an alternative method for the generanon of carbenmm Ions,* and It 1s conceivable that the electrophlhc attack at one double bond of a nonconJugated dtene 1s anchlmentally assisted by the second double bond as m&cated by formula 9 Nucleophlhc asslstance of this land has previously been discussed for blormmetx cychzauons 9
9 Recently, we have described a method to *termme the rate of attack of &arylcarbemum ions at alkenes lo This method has now been used to lnvesugate the influence of addmonal ~-systems on the nucleoph111c1ty of a 
Results

Synthesis of the Dienes
Several syntheses for 2,4-&methyl-1,6pentiene (lla) have previously been reported,12 among which the addmon of 2-methallylzmc brormde to 1-pmpynylmagnesium bronndelU appears to be the most practical one on a laboratory scale Based on mvestiganons by Bauml 1n this laboratory, we have developed the synthesis described 1n Scheme III, l3 which may be cons&red as an am&c vanant of the Boord reaction l4
ZnCl, (Et20)1 6, -78 'C 62% lla (62%)
Compound llb IS conveniently accessible by magnesium promoted coupling of 2-methallyl chloride,"" and compounds llc and lld were prepared by methylenatlon of heptane-2,6-&one and octane-2,7&one. respect1vely As shown 1n Scheme IV, normal W1tt1g-condmons are suited for the synthesis of lld The corresponding reaction of heptane-2,6-&one with methylenetnphenylphosphorane gave only very poor yields of llc, however, and this conversion was more efficiently performed ~rlth CH2Br2, Zn, and TIC& Table 2 shows that the activation entropies for the reactions of lla-e are somewhat less negative than those determined for 1,1-dialkylethylenes (-112 to -122 J mol-' K-t). Part of this difference is due to the statistical term (R ln2 = 5.8 J mollK-') leaving a deviation in AS*, which is only slightly greater than the experimental uncertainty. The further discussion shall, therefore, concentrate on the more precise rate constants. '%, the ad&bon of carbemum ton 10 to a l,l&alkyl-substmrted ethylene 1s an exergomc step Therefore, nucleophthc asststance of the second double 1s not needed Thts observaaon does not exclude, however, the occurence of concerted processes m btomnneuc cychzauons 9 Espectally when the mlually attacked double bond possesses relauvely low nucleophdtcny l6 the operauon of a mulacenter process should become attractive '7
The low reactivity of compounds lla and lie compared wtth the saturated counterpart (Scheme VI) represents a new lllus~a~on for the negattve mducnve effect of CC double bonds, which had been considered an important factor for the interpretation of homoammattc stabdmatton and homoanuaromatic destabrhzation of carbocattons and carbamons l8
Experimental Section General Techniques. NMR spectra were taken on a Vanan XL200 spectrometer using ~~~ylsil~ as mtemal standard and CDCI, as the solvent. Mass spectra were recorded on a 70-250 E VCI spectrometer, and for the kmettc expenments, the ins~men~aon specified m mf.'O was used
Substrates. p-Methovphenyl-phenyl-met&l chlonde (12) was obtamed from the correspondmg benzhydrol and WC1 l9 2,5-dwnethyl-IJ-hemdime (llb) was prepared by couplmg of 2methallyl chloride wtth magnesmm,2ib and 2-methyL3-phenyl-l-propene (lle) was synthestzed from 2-methallyl chloride and phenylmagnesrum bromide 21 2,4-Dimethyl-1,4-pentadiene (lla). 2-Methyl-3-trmethylsilyl-I-propene ~2' In a mtrogen atmosphere, dry THE (100 mL) and chloro~e~ylstl~e (8 64 g, 79 5 mmol) are added to magnesmm turnings (4 08 g, 168 mmol) at 0 'C. The reacnon flask IS placed m an ultrasound bath and l-chlo~2-me~yl-pine (11.8 g, 131 mmol) 1s added dmpwse Hnthm 3 h, wlule the temperature IS kept at 0 'C The mature 1s then stmed for 12 h at 10 'C. and hydrolyzed nnth a NH#JH,&l solutmn (100 mL) The rmxture 1s extracted anth tluee 30 mL pomons of pentane, and the combmed orgamc layers are dned over Na$Q Fmonal dtmllanon yields 4 00 g (39%) of 2-methyl-3-tnmethylsdyl-1-propene (bp 40-50 'C (bath)/45 mbar, ht 22bc 109 "C/1013 mbar) S-Bromo-4-methoxy-2-methyl-l -pentene l4 A soluaon of 2methoxypropene (4 76 g, 66 0 mmol) in CH& (15 mL) 1s added dmpwse to a cooled (-78 "C) 3 M solution of bromme m U-I&l, (20 mL) in a Nz-atmosphere The soluaon becomes almost colorless (15 mm) and 1s transferred mto a precooled (-78 "C) dropping funnel In another flask, a 2 M solution of ZnClz-Et@ (molar rat10 1 1 6) m CI-I& (23 mL) 1s added to a cold (-78 "C) soluoon of 2-methyl-3-tnmethylsllyl-I-propene (8 47 g. 66 0 mmol) m CH$lz (30 mL), before the dropwise addmon of the bmmoether IS accomohshed wrlthm 30 mm. The reaction nuxtum adopts a darkred colbr while kept at -78 OC for 10 h and IS thin washed with 25% aqueous NH&l solution The organic layer 1s dned over Na2S04, the solvent 1s evaporated, and the residue IS &stilled to gve 8 50 g (62%) of the bromoether ( (17 1 g, 0 090 mol) 1s added at a rate that the temperature does not exceed 10 'C (ca 3 h) Storage of this suspension m a refngerator (4-5 "C) for 3 days, as recommended m the literature" appears to be Important for the success of the reaction After this perrod, a soluaon of heptane-2,6-&one (5 00 g, 0 039 mol), prepared from 2,6-luudme via the correspondmg &oximez, in dry THF (100 mL) 1s added at 0 'C mthm 1 h The rmxture IS stm-ed for 10 h at room temperature and cautlouslv hydrolyzed with 10% aqueous ammonia (150 mL) to give a viscous mash which 1s filtered over cehte The sohd residue IS vigorously stmed with four 75-mL pomons of pentane, and saturated aqueous NaCl solunon 1s added to the combmed hqmd layers unnl a separation of the layers takes place The orgamc layer IS then washed with aqueous NaHC03 solunon and water, and 1s dned over NazCO$Na$04 After cautlous evaporaaon of the solvent, the residue 1s &stdled at 5 mbar to give 1 3 g (27%) of slightly contaminated llc", which 1s punfied by preparative GC 'H NMR (CDC13) 23a 6 1 53-l 69 (m, 2 H), 1 72 (br s, 6 H), 2 01 (br t, J = 7 7 Hz, 4 H), 4 68,4 70 (2 br s, 4 H) 145 93 (s) 13C NMR (CDCl3) 6 22 42 (q), 25 56 (t), 37 38 (t). 109 84 (t), 2,7-Dimethyl-octa-1,7-diene (lid)
Oxruiztron accordmn to ref26 PdCl, (2 12 g, 00120 mol) and CuCl (119 g, 0 120 mol) &e suspeided in a mixture of DMF 160 &) and Hz6 (? mL)--With a gas-tight syringe,, 500 mL of 07 are miected into the vleorouslv stmed mixture (exothenmcQ Octa-1.7~Qene (6 61 a. 0 060 mmol) 1s then*added,"and 02 IS bubble; throuih the solution u&l the absotinon of g& ceases'and t& green colour of Cu(II) reappears The nuxture 1s then filtered, and the filtrate IS extracted with three 30-mL pomons of chethyl ether The ether fractions are dned over Na2S04, and the ether IS evaporated to gve crude octane-2,7drone [5 03 g, 598, 13C NMR (CDC13) 6 23 15 (t), 29 91 (q), 43 39 (t), 208 65 (s)] which sobdifies at cl0 "C and 1s used for the next step without further punficabon A rrnxture of methylphosphomum brormde and NaNH2 ("Instant Wlttig" by FLUKA, 29 0 g, 69 7 mmol) 1s stu-red m dry THF (400 mL) for 15 mm m a N2-atmosphere at 0 'C A solution of octane-2,7&one (4 50 g, 31 7 mmol) in THF (50 mL) 1s added dropwlse and stmed for 20 h After hydrolysis with saturated NaHC03-solution, the aaueous laver 1s extracted with uentane The oraamc lavers are dned over NaXO?, and the solvents are (f-5)
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